Resonant optical nanoantennas [1,2] hold great promise for applications in physics and chemistry, such as nanometer-scale lithography, field enhanced spectroscopy, and nanoscopic light emitters with tailored absorption and emission characteristics.
In Figure la and lb the AFM topography of the same bowtie antenna consisting of two gold nanotriangles before and after the manipulation are shown. The tip-to-tip distance is 85 nm for topograph (a) and 5 nm for (b). The scattering spectrum of these two configurations may be seen in Figure 1c . By gradually reducing the feedgap we are able to study the evolution of the optical properties of the same single nanoobject as a function of the position. In our experiment, the feedgap is precisely controlled on a nanometer scale, while the other experimental parameters are kept constant. Most importantly, the shape of the antenna arms is not changed. Reducing the antenna gap (Figure lb ) dramatically changes the scattering spectrum ( Figure Ic -red line) . The original single plasmon peak splits into two distinct resonances. By decreasing the feedgap even further, the resonance at 670 nm in the long axis direction loses strength, while the resonant response at longer wavelength starts to shift to lower frequencies. This overall trend continues until the tips of the two gold triangles are within a few nanometers with each other. Finally, when the two antenna arms are in contact, the scattering spectrum shows an abrupt qualitative change.
At a large feedgap of 85 nm, the dark field scattering spectrum is the superposition of the spectra of the two individual nanotriangles. When the gap decreases, the metal antenna arms begin to couple electrodynamically. As a result, collective plasmon modes in direction of the long antenna axis are formed. In the experiment, two resonances are clearly observed (Fig. 1c) . The exact three-dimensional shape of the nanoantenna is the reason for this effect, as may be seen in discrete dipole approximation calculations of the backscattering spectra at different feedgap distances for a single gold bowtie nanoantenna. Two different 3D-shapes are used to model the triangular antenna arms: Triagonal prisms and truncated tetrahedrons. While in the prism configuration only a single peak appears, there are two in the truncated tetraherdra configuration. Both simulated shapes exibit the observed main feature: the red-shift of the long wavelength dipole mode with decreasing feedgap. 
